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Abstract
In this literature review, the effect of music education on child development and
academic success was evaluated. The claim that music education is beneficial to both child
development and academic success has grown as a popular idea in recent decades. One example
of this is the popular practice of having children or infants listen to classical music. This
literature review aimed to evaluate this claim by examining a sample of the past ten years of
research articles. The literature review was divided into two main categories: music education
and cognitive development and music education and social-emotional development. Initially, it
was hypothesized that the scientific literature would uphold the claim that music education is
beneficial to child development and academic success, and the hypothesis was supported. It was
found that music education has beneficial effects on several domains of development, some of
which would benefit academic success as well. The literature supported the claim that music
education positively affects academic success through extensive correlational research and
research on the effects of music education on executive functions.
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Introduction
Music is something that connects us all. Across all cultures, classes, and divides, music is
something that everyone can participate in and enjoy. Music programs in public schools are an
essential part of furthering the tradition of music-making, and for many people, are the start of
their music careers. However, budget cuts have increasingly plagued primary education in the
United States since 2008 (Leachman et al., 2017). It seems the arts are forever clinging to the
edge of academic obscurity, even though the notion that arts and music are developmentally
beneficial has been around for decades. The purpose of this literature review was to evaluate this
claim and to determine whether music education is developmentally beneficial for elementary
school students. The literature review was broken down into two broad categories: music
education and cognitive development and music education and social-emotional development.
These categories were chosen as vital areas of child development and areas where music
education may support and serve as a protective factor in a child's development. Some of these
aspects of development are also overlooked in modern curriculum. Children must be supported
holistically, especially in primary school, which is a sensitive time for development (Chen et al.,
2021). Adequate support for all areas of development has the potential to improve children's
academic and overall well-being. It was hypothesized that an extensive literature review would
reveal that music education has a significantly positive impact on cognitive and social-emotional
development. This result would show that music education is an effective tool to support
elements of development and academic success.
Methods
An extensive literature search was conducted via PsychINFO, Google scholar, and
Proquest. Literature was pulled from catalogs that were available through the Portland State
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University library's subscriptions. Articles were chosen that focused on the age range of early to
middle childhood during which children would be attending primary school. This age range was
chosen because primary school music programs are often children's first introduction to a formal
and structured form of music-making and participation. Children are also going through rapid
cognitive development during this age, making this a sensitive period of development and,
therefore, an optimal time to implement music programs and activities (Chen et al., 2021). The
term "music education" was used in this paper to denote any type of music training, whether
through private lessons or classes in public school settings. In addition to music education, some
articles researching the effects of music interventions were examined. These are separate from
music education as they are musical activities that have a specific purpose and typically last for a
shorter length of time than general music education programs. Finally, the sources included in
this literature review were from the past ten years, ensuring that the information provided current
and captured the evolution of this discourse.
Literature review
Music Education and Cognitive Development
One of the most prevalent ideas among teachers, researchers, parents, and the public, is
that music education and lessons can improve several aspects of cognitive development,
including language development, executive function, intelligence, and academic success.
However, in reviewing the literature to evaluate this widely held belief, it was found that the
actual effects of music education on cognitive development and academic achievement are much
less decisive.
Music Education, Intelligence, and Academic Achievement
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Several studies have suggested that music education positively affected academic
achievement (Southgate & Roscigno, 2009; Holochwost et al., 2017; Guhn et al., 2020).
Southgate and Roscigno (2009) sought to address past research's limitations by accounting for
socioeconomic status (SES), music involvement, and using a large sample size. They used data
from the nationally representative Early Childhood Longitudinal Study and the National
Educational Longitudinal Study to examine the relationship between academic success and
music involvement while controlling for previous academic achievement. From Southgate and
Rescigno's (2009) analysis, it was found that music involvement was associated with
significantly higher academic achievement in primary school children and adolescents.
Holochwost et al. (2017) developed these findings by randomly selecting children to participate
in an after-school orchestral instrument training program. The researchers found that
participation in the program for three years positively affected students' executive function and
academic performance on standardized tests. Despite the findings from Holochwost et al. (2017)
and Southgate and Roscigno (2009), there has been some debate about the actual effects of music
education.
A meta-analysis by Sala and Gobet (2017) determined that only moderate enhancements
were found across research papers covering music education's effects on academic achievement.
They also found that the quality of study design was negatively correlated to the amplitude of the
effects of music education academic achievement or intelligence. Sala and Gobet (2020) also
repeated their meta-analysis on the relationship between music education, intelligence, and
academic success. They confirmed and expanded upon the findings of their 2017 review, stating
that music education or training had no bearing on academic success or intelligence. They came
to this conclusion through an extensive literature review on studies that had used experimental
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designs with random assignment and controls. There is strong evidence from these reviews that
there is no direct causal relationship between music education and intelligence or academic
performance. However, Guhn and colleagues (2020) provided contrary evidence with their largescale analysis of students in British Columbia that included more than 110,000 participants. Even
when controlling for socioeconomic factors, previous academic achievement, cultural
background, and sex, students who engaged in music education had higher levels of academic
achievement than students not engaged in any music education. In addition, Hogenes et al.
(2016) studied a group of 21 classes with a total of 500 students to see if a music composition
classroom activity would influence academic performance, intelligence, or music achievement.
Hogenes et al. (2016) randomly selected classrooms to receive the composition in a quasiexperimental design and found that students that received the lesson had better performance on
reading comprehension. Although this study did not show that music education or intervention
leads to higher intelligence or improved academic achievement, it did show evidence that music
education can support skills vital for academic achievement.
This was the primary oversight of Sala and Gobet's review (2020). Music may not
directly lead to higher intelligence or academic achievement, but evidence suggests that music
education can improve essential skills that help those outcomes.
Music Education and Language Development
Evidence has been found that music education supports other factors that facilitate
academic success, such as language development. Several studies have found that introducing
music into early learning environments, such as preschool and primary school, may help
language development (Carr et al., 2014; Chobert et al., 2014; Hogenes et al., 2016; Kraus et al.,
2014; Linnavalli et al., 2018). In a study by Kraus et al. (2014), researchers studied whether a
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community-based music program led to any biological changes in the neural processing of
speech. The researchers utilized a randomized control design with 44 students and found that
music training longer than one year led to improvements in specific neurological pathways
related to language skills. Similar results were also found by Chobert et al. (2014) in a
longitudinal study of third graders over the course of two years. Thirty-seven children from nonmusical backgrounds were recruited for the study and randomly assigned to either music or art
lessons. Chobert et al. (2014) measured the children's ability to perceive whether two syllables
matched. This measure was used to indicate the development of speech recognition. After the 12
months of training, the children in the music training group showed significantly improved
results compared to the art lessons group. Chobert et al. (2014) stated that this provides evidence
that there is a causal link between music education and language development.
Another area of research overlooked in previous literature reviews and meta-analyses is
the effect music education has on the development and executive functions and how these skills
can improve academic outcomes.
Music Education and Executive Function
Some of the most recent research on the effects of music education and cognitive
development focuses on the development of executive control (Chen et al., 2021). Executive
control or executive function abilities develop rapidly during middle childhood when children
are in primary school. Successful development of attention and inhibition control is essential for
academic success (Best et al., 2011). Putkinen et al. (2015) found that musically trained children
scored better on executive function assessments in their study on neural auditory skills. This
study argued that these results suggest transfer effects to other developmental skills such as
attention and inhibition. The study by Putkinen et al. (2015) consisted of a longitudinal
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examination of 133 children and controlled for socioeconomic status and other confounding
variables. Throughout the longitudinal study, they measured the improvement in children's
response to discriminating between auditory stimuli and tested whether the music training
provided improved executive function. They found that the musical training led to accelerated
maturation of executive function areas of the brain that lead to the participants being better at
controlling their attention. As Putkinen et al. (2015) explained, these findings demonstrated that
attention control is not only important to the domain of music education but also a vital skill that
can help children succeed in all other aspects of school. Putkinen et al. (2015) acknowledged that
even though their control and experimental groups showed no difference in executive or auditory
control at the beginning of the study, it does not entirely remove the possibility that genetic
factors cannot explain the differences in performance. This factor has made it difficult to
determine if the effects of music training should be attributed to the experience children gain
through music education or the difference in genetic predispositions towards better attention,
drive to learn, and personality.
Chen et al. (2021) further explored the effects of music education on the development of
executive control. The study consisted of two separate experiments. One focused on the
differences in executive function between musically trained children and non-musically trained
children; the other focused on differences between the age at which the music training started.
All participants were asked to perform several tasks to evaluate executive control abilities, and
the researchers found significant differences between the musically and non-musically trained
children. The most notable differences were found between the participants who started music
training early and the non-musically trained students. The studies by Chen et al. (2021) and
Putkinen et al. (2015) showed the importance of music education to executive function
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development and provided evidence for a more comprehensive inclusion of music in education
from an early age. Chen et al. (2021) also provided evidence for the importance of when music
training is started. Most formal music training in the U.S. does not begin until middle or late
childhood; however, the most significant benefit from this training can be found by starting that
training as early as possible (Chen et al., 2021).
Further evidence for these benefits can be found with Joret et al. (2017), who studied
inhibitory control and music education. Their study emphasized addressing some of the
methodological faults from previous studies by controlling for confounding factors such a
socioeconomic status and language skills. The researchers also carefully defined what they
categorized as musical training and collected data on what type of music training the participants
received, the age at which music training started, and the amount of practice each week. Joret et
al. (2017) determined that inhibitory control was significantly increased in children who
participated in music over their control group that had not received music training.
Throughout these studies, the researchers have attributed executive function and behavior
improvements to specific music training and education properties, such as the need for selective
attention and working memory (Joret et al., 2017; Chen et al., 2021). Music training programs
that nurtured these specific skills provided benefits beyond musical ability as these are essential
skills used throughout academia and everyday life (Miyake et al., 2000; Riggs et al., 2006; Xue
et al., 2019). However, some researchers have found opposing results for the efficacy of music
training on executive function. Schellenberg (2011) found that children with higher IQ are more
likely to participate in music lessons and perform better on cognitive tests apart from tests on
executive function. These claims have since been refuted as some of the tests used by
Schellenberg (2011) were designed to be used on adults, not children (Degé et al., 2011). Others
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have argued that research should focus more on the age range and types of music instruction
being examined as they may have varying effects (Norgaard et al., 2019). Norgaard et al. (2019)
sought to address this by explicitly examining how jazz improvisation affected the executive
function of middle school students in seventh and eighth grade. The researchers found that the
jazz improvisation instruction had different effects between the two grades. Significant positive
effects were only found in the eighth-graders and not seventh-graders suggesting that the effects
of music education may differ when music education or training is introduced at different ages.
Despite the possibility that some of the effects of music education can be explained due to
genetic differences, music education has been associated with improved executive function
across inhibition, attention switching, and cognitive flexibility for much of the past decade of
research. These consistent results provide strong evidence for music education and training to
supplement executive function development. Furthermore, executive function development has
been strongly associated with academic achievement, and training executive functions have been
shown to improve performance in other academic areas such as math and reading (Best et al.,
2011).
Music Education and Social-Emotional Development
Over the past decade, it has become increasingly clear that emotion regulation and
expression skills are vital to academic success, especially in early education (Graziano et al.,
2007). It is also well known that emotional and mental health can profoundly affect students'
academic success and development outcomes (Graziano et al., 2007). Furthermore, minority
groups and students with disabilities are more at risk for trauma or mental disorders that can
impact their academic future (Graziano et al., 2007). The impact of music education and
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interventions on social-emotional development is actively being discovered, and research done in
this field has led to some promising results so far.
Music Education and Emotional Intelligence
One example of the impact that music education can have on emotional intelligence is a
study by Kim and Kim (2018) that measured the effects of instrument performance on several
social-emotional outcomes, including emotional intelligence, anxiety, and aggression. The
researchers found that their intervention, which consisted of a program that taught the children to
play the flute, did not affect the participant's total level of emotional intelligence, aggression, or
anxiety but did increase their ability to perceive emotion in others. They also found that their
intervention caused a noticeable but not significant reduction in physical and verbal aggression
in the participants from the intervention group compared to participants in the control group. It is
worth noting that this study was conducted only at two primary schools in Seoul and used
convenience sampling to recruit their participants, meaning that the findings only suggest
possible effects and are not generalizable.
This positive effect that music education has on social-emotional development factors
such as self-esteem and emotion regulation have also been replicated in disadvantaged
populations (Alemán et al., 2017; Ho et al., 2011; Rickard et al., 2013; Zapata & Hargreaves,
2018). In Alemán et al.'s (2017) study of the El Sistema music program in Venezuela, they found
that the program had the most positive effect on boys who had been exposed to violence or who
had less educated mothers. These studies pointed to the possibility that after-school music
programs and other forms of music education can positively impact social and emotional
development. One of the most important contributions of this research is that it addressed some
of the most common research limitations noted in music education research. Many reviews of
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the field have been critical of past studies for the lack of attention to controlling for possible
confounding factors such as socioeconomic status (Elpus, 2013). However, recent studies on the
effects of music programs on social-emotional development have effectively addressed these
concerns by controlling these factors in data analyses. Researchers must account for the
accessibility of their programs to underprivileged and low socioeconomic status children while
researching the effects of music education.
Music Education and Social Skills
Part of what makes music beneficial is that it is a social activity. Music programs provide
a safe social environment where children can participate in the same activity non-competitively.
Some studies have explored whether this can lead to benefits in developing prosocial behaviors
and general social development. One example of this can be found with a study by Ho et al.
(2011), which found that participation in group drumming among low-income fifth graders led to
significant improvements in social-emotional behavior across several domains, including
withdrawnness, attention, anxiety, and defiance.
Researchers have also studied the effectiveness of music programs that are already
integrated with a school's curriculum. Brown and Sax (2013) examined The Kaleidoscope
program provided by the Settlement Music School, which provides an arts-enrichment program
for low-income children in their community who attended Head Start. They compared the socialemotional development of students who attended a Head Start with the Kaleidoscope program to
students who only attended regular Head Start preschool. Both Head Start schools served the
same community. Brown and Sax (2013) evaluated the functions of music listening and found
that students who participated in Kaleidoscope had enhanced development of emotion regulation
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skills and emotional readiness to learn. The authors describe emotional readiness to learn as the
level of emotional skills needed to succeed in school.
Music education's effect on prosocial behavior was also measured directly by
Schellenberg et al. (2015) when they studied the differences between primary school students
who had access to an education enhanced with music and those who did not. The researchers
found that children with lower social skills at the start of the study grew the most out of either
the control or experimental group. Schellenberg et al. (2015) attributed this to the peer synchrony
achieved during group music lessons. Music education and training provide a social environment
that positively influences both emotional and social development.
Discussion
The review of literature studying the effects of music education, interventions, training,
and programs found that they can be beneficial for children's development and academic
outcomes in primary education. This assessment came from many articles that show benefits to
academic achievement, executive functions, emotion regulation, and prosocial skills. Over the
past ten years, studies have been carried out multiple times to confirm these effects. The
implications of these findings are widespread. It seems that music education and programs
uniquely support students' development and academic success in a more holistic way than other
programs. This is due to the unique social nature of music education. Other group activities such
as sports may also support development, but music does so in a noncompetitive and entirely
collaborative way.
Implications of Current Research

14

One way that music programs affect emotional and social development is through selfesteem. Several reviewed articles found that the music programs had positive effects on selfesteem (Zapata & Hargreaves, 2018; Rickard et al., 2013), and these articles suggested that this
increase could be due to a sense of shared achievement and community. Emotion perception is
another essential skill that music education benefits (Kim & Kim, 2018). These skills are vital
for academic success and social-emotional well-being, but music education can also directly
affect children's cognitive development in primary school.
The review of music's effect on executive function demonstrated how development and
academic success could be supported holistically through music programs, interventions, and
education. As seen from the nationally representative study by Best et al. (2011), the
development of executive functions and academic achievement were highly related. However,
Executive function development is beneficial beyond just academic benefits. The development of
executive functions helps with higher-ordered thinking and includes inhibitory control, cognitive
flexibility, and working memory (Miyake et al., 2000). These skills can be used beyond the
classroom, and some studies have shown that healthy development of executive skills has been
shown to help both physical and mental health (Riggs et al., 2006; Xue et al., 2019).
Another important implication of the current research on music education and child
development is that it is an accessible and cost-effective way to enrich programs. As shown by
several research studies in this review, music education programs appear to be most beneficial to
children growing up in school districts that serve low-income families and children experiencing
adversity across multiple domains (Alemán et al., 2017; Hedemann & Frazier, 2017; Zapata &
Hargreaves, 2018). These music education programs are community-based and appear to provide
a structured, safe environment for all children to experience developmental benefits.
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Limitations and Future Directions
There were some significant limitations observed among the articles that were included in
this literature review. One of the most concerning limitations was the lack of experimental
studies. Many studies on the relationship between music education, development, and academic
achievement were either correlational or observational in nature. While these types of studies
provide insights into possible relationships between variables, they do not imply causation. The
correlational work supporting the idea that music education can improve academic achievement
has often fallen short in controlling for confounding variables such as socioeconomic status
(Elpus, 2013). The idea that music education can improve academic outcomes has also been
subject to a correlation versus causation fallacy. Corrigall et al. (2013) showed that much of the
research on this topic had used correlational designs to show the association between academic
success and music education without considering individual differences in children's
personalities. They provided evidence in their study that children who tested higher in
conscientiousness and openness to experience were more likely to take music lessons or continue
with music education and do better in school. Because of this lack of experimental studies, music
education's specific effect on development and academic success has yet to be determined. This
also means that many of the mechanisms behind the supposed relationship between these factors
are undiscovered. Non-experimental studies without random assignment or blinds are also more
susceptible to confirmation bias. The idea that music positively affects education and
development is long-standing, and researchers may knowingly or unknowingly have inflated the
supposed effects of music interventions and programs to fit within this paradigm (Sala & Gobet,
2020). The issue of non-experimental study design is not an issue that has not been ignored,
however.
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Complications with random assignment and selection may prohibit researchers from
using an experimental study design. These can be difficult to achieve when studying the
effectiveness of music programs that are already in place. In addition, it is common for families
and children to drop out of studies or for children not to want to continue with the assigned
music intervention when random assignment is implemented. Researchers have bypassed these
complications by using convenience sampling methods to collect data on children or families
that have already chosen to be a part of a music program. This could have introduced
confounding variables like musical aptitude and determination to learn, which created an
alternate explanation for whatever effect the researchers found (Swaminathan et al., 2017).
Another major limitation was a lack of consistency with the operationalization of what
music training, education, or programs meant. The kinds and types of music education were
highly varied between studies with little to no consistency. This makes any meta-analysis of the
field much more difficult to accomplish as it clouds the overarching effects of music education.
To accurately study the effects of music education and training, there needs to be more
collaboration between researchers to standardize the definition of music training or education.
Standardization could include creating a way of evaluating and scoring music education so that
the types of music education, training, or intervention can be compared and analyzed separately.
Despite these issues, the evidence for music education having a positive effect on
academic success and several domains of development is still valid. Studies like Guhn et al.
(2020) that provided population-level analysis have consistently shown the positive association
between music education and academic success. However, to determine the cause or mechanism
behind this association, the concerns outlined above need to be addressed.
Conclusion
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In this literature review, research on the relationship between music education and
academic achievement and development was examined. A sample of articles was collected and
divided into two main categories: cognitive development and social-emotional development. In
the review of articles on the impact of music education on academic achievement and
intelligence, it was observed that music education did not directly cause academic achievement
or heighten intelligence but could be a mediating factor that enhances essential skills. This was
demonstrated by studies on executive function, where it was determined that several types of
music education led to improvements in two of the three main types of executive function:
attention switching and inhibitory control. Finally, in the social-emotional section, it was
established that music education positively affected the development of emotion perception,
regulation, and other emotional development factors such as self-esteem. It was also found that
music education helped develop prosocial skills, especially among disadvantaged children. There
were also limitations present in this discourse. The overarching issue with the literature on music
education, development, and academic achievement was that studies lacked consistency and
experimental design. These concerns made making any overarching deductions on the effects of
music education much more difficult. Nevertheless, it was found that music education positively
affects child development and is an accessible way to improve primary school curriculum. The
benefits from music programs do not always lead to direct improvement to academic success, but
the support music education provides to cognitive and social-emotional development can help
children develop the skills they need to succeed. From academics to social interactions to
emotional recognition, music has a lesson for everyone.
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